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Current technology for simulating mechanical responses of polycrystalline materials Phase Field Data Two-Phase Monte Carlo Potts Simulations
uses voxelated representations of microstructure. The objective of this study was Example file format Data in text file is distributed File Format A stair-step representation is
to.develop a tool for gc?n’eratlng interface conforming all-hex FEA .meshes of miig;?ipfyli’,’epiﬁf?mphi_z, s amongst multiple processors. Each « Text file with 1 integer per cell converted to a smooth conformal
microstructures. Sandia’s Sculpt tool was used as the basis for this study. ZONEL=2,3=2.0 k=2 processor meshes its part of the « Integer represents unique material ID mesh. In this case, volume fractions
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Sculpt
Sculpt p ?

The Sculpt tool will generate an all hex mesh from volume fraction data on a
Cartesian grid. Phase field data for microstructures in this case is a simple text file
containing volume fractions for each grain or material per cell. Sculpt was modified
to generate an all-hex mesh directly from phase field data.

Number of Processors

Number of Materials: 20
Number of Hexes: 1.35M

Number of Materials: 2
Number of Hexes: 403K
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Pillowing

_ In addition to the standard procedure outlined above, additional
layers are inserted surrounding each unique interface surface.
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&‘s\\% Comparison of Simulation Results Impact

S\ | Initial results have shown that conformal interfaces provided by Sculpt will reduce This effort delivers a practical computational capability based on materials science
Poor quality will result at Curve After pillows are inserted (darker artificial stress localizations observed in the voxelated mesh. Scaling of Sculpt’s needs and leverages many ongoing works that involve large-scale finite element
interfaces. Note triangle-shaped quads elements), mesh quality is improved internal data structures will also be required to facilitate more realistic engineering- polycrystalline simulations. Further extension of this work will enable fundamental
at curve between surfaces A and B around curves. scale simulations of polycrystalline metals for a variety of mission-critical applications. materials design and synthesis of application-optimized microstructures.
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